AN orthodontic diagnosis must be reached by a comparison of the maldevelopment and malfunction with normal development and function of the face and jaws of a child of the same developmental period. A comparison of the malocclusion of the teeth with ideal occlusion is merely a diagnostic aid. In addition, for a full diagnosis, the Wtiology of the condition must be known.
ideal adult occlusion, but that the average for a large number of almost perfect occlusions was 124 contacts with a standard deviation of 8. The fallacy of such a method of diagnosis of the occlusion of the teeth can be seen in one of my cases which had the upper incisors protruding, a loss of 13contacts, but with all other contacts correct. It has more than the average number of contacts but functionally and asthetically is grossly abnormal; while a case that had every contact a little wrong would be classed as a gross malocclusion though functionally and xsthetically it was almost normal.
Other methods of diagnosis have been used extensively. Most of these methods have been based on one anatomical characteristic around which the diagnosis has been built. Take [2] for example, the relation of the lower first permanent molar to the upper first permanent molar. Now it has hitherto been assumed that the upper molar was always in a definite position in relation to the skull. It is now known that in only a proportion of cases is the upper molar in this definite position. Again there is the standard of measurement known as Simon's Orbital Plane [3] , which was supposed to pass through the point of the cusp of the upper canine in normal cases. Abnormal cases were diagnosed by the deviation from this plane. In point of fact, however, this plane has been found to vary [4] a great deal where it crosses the canine at different stages of growth.
More recently [5, 6] the inclination of the lower incisors to the lower border of the mandible has been used as a criterion. This one characteristic is quite insufficient as the basis for diagnosis and in my opinion this method will suffer the same fate as the other two. Each is correct in only a proportion of cases and in only a proportion. In reality, each is not a method of diagnosing the cause of the condition, since it ignores causation, but is a basis for treatment. Each assumes that a deviation from the average or mean of the general population is abnormal for the particular case under review and therefore offers the hypnotic suggestion to the perplexed clinician that the restoration of that case to within a certain measured distance from the mean or average will lead to a good functional, esthetic and stable result. Some people also decline to delve more than a certain distance into the etiology of the condition on the grounds that further differentiation would not, at present, influence their treatment. To my mind this process of reasoning is quite wrong because:
(1) If the etiology were more fully known, better treatments would be devised; (2) the explanation of the good response to treatment in some cases and the failure in others lies, to a great extent, in hitherto unexplained aetiological factors; and (3) I believe that in the field of preventive orthodontics we shall only be able to prevent maldevelopment when we have a sound knowledge of the causes, inherited, prenatal or postnatal, which produce the defect.
Orthodontic diagnosis cannot be an exact science and to a great extent it-must be the result of individual knowledge and experience. The variation in the shape of the head and of the relationship of the teeth to points or lines is so great in the individual and at different periods of growth that judgment must be formed as to whether the case is abnormal or normal for that individual. I do not want to give the impression that statistical methods are of no value. They are an essential part of every investigation but what I do wish to emphasize is that in their application to the individual lthy should not be slavishly followed. We all use these single characteristics to assist in the analysis of a case. The modern tendency is for medical and dental sciences to rely too much on instruments for measurement and too little on clinical observation. It is comparatively easy to teach undergraduates and postgraduates to use measuring instruments in diagnosis but it is exceedingly difficult to teach clinical observation.
Most orthodontic diagnoses are made from teeth only, their relationship to each other in their own arch and the relationship of the arches to one another. I think this is a wrong approach. The first thing that I do is to observe the way the child walks into the room, the general posture, the build of the child, the relationship of the lips at rest and if possible the way the lips and jaws move during talking. The next step is a more detailed observation of the relationship of the jaws to one another and to the rest of the face in an antero-posterior, lateral and vertical direction. Only then do I look into the mouth. The arch relationship should conform to the previous observations of the jaw relationship though it can be obscured by individual movements and inclinations of teeth and arrest of growth due to local factors suchas premature extractionof teeth. It can also be obscured by the amount of development of the chin or face. There are varieties of normal chins from the protruding shelf below the apices of the teeth to the almost vertical chin that is nearly in the same place as the alveolar bone. It must be remembered, too, that the lower jaws can be normal and that the malrelation may be due entirely to the upper face. The form of the arches and their relationships to the basal bone, «the individual -nialpositions-andinclinations of teeth and how they came to take up their positions have to be recorded. After this I look for any special points which may have arisen during the examination, such as tonsils, swallowing, nasal insufficiencv, habits, &c. The history of the case should follow in order to see if it is possible to discover the etiology and whether the cause is still in operation. It does not require a complicated chart to record these observations but it does mean that a systematic examination has been carried out.
Photographs of patients are of limited value. They, like models, are of the patient at one particular moment but do not give a clear picture of the individual in all his or her movements, colouring, tone or posture. Much more information can be obtained in observing the child in all his or her movements and posture.
It is evident that a good diagnostician must have a very considerable knowledge of the manner of growth of the jaws, of the changes in occlusion of the teeth during growth and of the normal function of the parts; he must be observant to detect any departure from the normal and he must have sufficient experience to know if it is abnormal for that individual.
A great deal of information has been obtained during the past twenty-five years as to the manner of growth of the jaws from the experimental work of Brash [7, 8, 9] , Charles [10] and Rushton [11] , and from Broadbent's cephalometric radiographs of the same individual over a long period of years. Broadbent [12, 13, 14, 15] has shown that there is an alteration in the direction of growth during the first three years of life but after that the normal direction of growth continues along more or less parallel lines. It is upon the basis of normal growth as demonstrated by work of this kind that the orthodontist forms his diagnosis of the abnormal. For instance [16] he is enabled to understand the direction of the migrations of the teeth following the extraction of deciduous or permanent teeth; and that, following an extraction, there is an inhibition of the normal forward growth anterior to the site of the extraction, which could be mistaken for a posterior drift of the teeth.
There are four groups of factors that may affect the form of the jaws and consequent alignment and relationship of the teeth. The first group, and probably the most important, is the inherited pattern for the size and form of the jaws. It can be modified to a certain degree by treatment but more important still it can be altered for better or worse, mainly the latter, by one or all of the three other groups of factors. These three groups are function, systemic disease and local factors. The differentiation of these four groups is the crucial part of diagnosis.
The inherited size and form of the lower jaw can be considerably increased and altered by the imposition of a local factor. For example, the upper incisors can be locked inside the lower incisors due to extensive extraction of the deciduous teeth before the age of 5 years and can produce a true prenormal lower jaw. On the other hand it is doubtful if an inherited large lower jaw can be prevented, to any appreciable extent by the methods at our disposal, from attaining its predetermined full size.
Section of Odontology 35
The effect of muscle pressure on the growth of the jaws and alignment of the teeth has been emphasized in numerous textbooks and papers. Salzmann [17] , in describing the "Division of occlusal force", says: "The anterior resultant force aids in the forward and lateral growth of the dentures and helps to maintain the proximal contact of the teeth. The orbicularis oris and its associated muscles in conjunction with the buccinator prevent the denture from being carried too far forward. The denture reaches an apparently fixed form and position when all the forces acting upon it are in a state of balance. This balance may be disturbed at any time resulting in a noticeable tooth movement or shifting which continues until balance is restored." Turner [18] in his Tomes Lecture delivered at the Royal College of Surgeons, July 1947, describes a case, aged 9-10 years, suffering from adenoids, in which one upper first permanent molar had been extracted previously, the second molar being in contact with the second premolar. He claims that the incisors, canines and premolars on the side of the extracted tooth had been driven backwards and inwards by lip and cheek pressure. Hemley [19] states: "The lips (orbicularis oris) and cheeks combine to act as a powerful force on the dentition, the former pressing on the labial and the latter on the buccal surfaces of the teeth. " Brodie [20] writes: "There is a condition of antagonism between the tongue on the inside and the lips and cheeks on the outside and this antagonism largely determines the inclination and position of the teeth and alveolar processes in all cases except in those where maleruption, slow growth, or occlusal interference can be shown. Even in these cases it plays a powerful r6le. Given sufficient development of the alveolar process to accommodate the teeth, the tongue, lips and cheeks will determine arch width and apical inclination and whether we like the result or not cannot make them otherwise and maintain them." I wonder if too much stress is not being laid on the part played by muscles? The effect of muscular development affects growth and development by: (1) The strength of the muscles.
(2) Muscle tone. (3) The rest position of the muscles and the anatomical parts they control. I do not think there is any evidence that increased strength of the -masticatorygroup of muscles directly makes the jaws grow larger, though indirectly they may bring greater blood supply. They can cause an increase in the density of the bone to withstand the pressure and an increase in their area of attachment. Indirectly by causing wear [16] of the deciduous crowns they release the lock which allows the normal changes in relation of lower and upper deciduous arches to take place between 3 and 6 years of age.
The majority of people do most of their chewing on one side of their mouth, the more frequent side being the left. Muscles tests have also shown that, on the average, the force that can be exerted on a dynamometer is greater on the left than the right side. It is possible that this selective form of chewing does account for the very frequent exaggeration of the malocclusion on one side, especially of the type of non-forward movement of the lower deciduous arch between 3 and 6 years of age.
The muscles of the lips and cheeks have no more pressure on the teeth than the extensor muscles of the fingers have on the head of the metacarpal bone. The bones of the pelvis are not completely flattened out no matter how long we sit. The buccinator produces no pressure at all on the cheek teeth except indirectly keeping food between teeth during mastication. Its area of attachment is on an outer plane to the buccal surfaces of the teeth. One sees cases where the lips are not used and the upper incisors are visible almost the whole time and yet the incisors do not protrude. It must be .remembered that whete pressure is applied to the surface of a bone by the contraction of muscles, there is a cushion of fat or a form of lubrication which distributes the pressure and I think the same applies to the tongue, lips and cheeks.
The tongue does not occupy the whole of the oral cavity no matter how strong it is. There is a considerable area at the back of the tongue that is not in contact with the palate and also the area beneath the tongue in the anterior region.
Muscle tone and posture are closely interrelated. I do not think there is any doubt that abnormal posture and function of muscle groups can greatly influence the alignment of the teeth. In normal posture the teeth are kept nearly in occlusion, the lips together and the anterior portion of the tongue lying in contact with the anterior part of the palate and cingula of the upper incisors. Abnormal posture can produce malocclusion of the teeth. For example-in a habitual mouth-breather associated with a post-normal relationship of the lower jaw to the upper jaw, the tongue lies in the floor of the mouth, the lips are apart and the lower lip, due to the post-normality of the lower jaw, can get behind the upper incisors and make them incline labially. Large arches can result from the pressure of an abnormally large tongue.
Rix [21] has made a very important contribution to our knowledge of the aetiology of malocclusion by drawing attention to the normal methods of swallowing. The normal individual whose teeth have erupted closes his teeth together and presses his. tongue against the anterior portion of his palate and against the cheek teeth when swallowing. In infants, on the other hand, the tongue lies between the gum pads and the cheeks act as the resistance.
Rix has shown that the infant type of swallowing may persist to the detriment of the occlusion of the teeth.
The following case may be of interest: A girl, aged 18 years, was sent to me on account of the wearing down of the incisal edges of her upper and lower incisors, entirely due to her abnormal method of swallowing. Each time she swallows she shoots forward her lower jaw until her incisors meet edge to edge. This separates her back teeth through which the sides of her tongue protrude. She has a close bite and it is possible that the close bite is due to the pressure of her tongue which is thrust constantly between her molar and premolar teeth.
The duration and intensity of systemic disease and the age at which it occurred can inhibit the growth of the jaws and from my observation it is in the early years of life that more harm is done. The growth of the jaws from birth to 3 years of age is nearly as much as in all the subsequent years put together. A severe hindrance to growth in the early years leaves a mark from which the jaws seldom recover.
The influence of local factors on the growth of the jaws and alignment of the teeth varies a great deal with the resistance of the individual. Thumb sucking can do untold damage where the resistance is poor, and very little damage in the really healthy growing child. The same applies to premature extraction of deciduous teeth, especially in the lower jaw.
It is a common practice to send mod-ls of a case to an orthodontist for an opinion. The orthodontist is expected to diagnose the condition from these models without even having seen the patient and with a very inadequate, if any, history. One is asked to plan a treatment for such cases. I personally am very reluctant to do so. Even the bases of the models are so cut that they can give a completely wrong impression of the inclination of the incisors. The variation of the Frankfort Plane from the horizontal when the child stands erect is so slight that if the bases are cut parallel to the Frankfort Plane one can, at least, visualize the appearance of the teeth in the head. Also models alone do not as a rule give sufficient information of the amount of basal bone present, to say nothing of the fact that they provide no idea of the profile, posture and habits of the patient. I would summarize the chief points I have made as follows:
(1) A knowledge of the growth and development of the face and jaws is a necessary basis for an orthodontic diagnosis.
(2) Statistical analyses of development are valuable in showing the direction of growth but their results should not be rigidly applied to the individual.
(3) Diagnosis should not be based on one anatomical characteristic alone. (4) Differentiation offour groups ofxtiological factors is necessary in reaching a diagnosis. (5) The patient should be seen before any diagnosis is reached. No diagnosis should be based on models alone.
